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Description 

[0001] This invention relates to injection devices, and 
in particular to one-shot devices which are supplied 
primed and with a full capsule, and which are thrown 5 
away after a single use. 

[0002] It is important that after the injection has been 
made, the needle should be made safe, and this is usu- 
ally done by retraction inside the barrel-like body of the 
device. This can happen automatically, with a return 10 
spring coming into play when the injection has been 
made and a connection between the drive mechanism 
and the capsule has been broken. But it is difficult to 
ensure that the disconnection of the drive mechanism 
happens at the right time. In particular, if it happens a « 
bit too early, the return spring will act before the full dose 
has been ejected. If it does not happen too early or at 
just the right moment it probably will not happen at all,' 
because once the full drive stroke has been completed, 
everything is stationary, and without any movement, no 20 
disconnection can be made. 

[0003] Without automatic retraction, the user has to 
cause it, and do so in a simple and convenient manner 
as disclosed in, e.g., US-A-5 637 094. It is the aim of 
this invention to provide an alternative device designed 25 
for single-use. 

[0004] According to the present invention as defined 
by claim 1 there is provided a single-use injection device 
with a barrel-like body carrying a loaded capsule having 
a needle at its forward end and a spring drive system 30 
which, when released, drives the capsule forwards to 
project the needle from the body and eject a dose 
through the needle, and which thereafter can cause the 
capsule and needle to be retracted, wherein the spring 
drive system comprises a drive spring, a hollow drive 35 
member acted upon by the drive spring and initially held 
in a rearward position by a first trigger, an abutment 
member between the drive member and the rear end of 
the plunger whose forward end forms or acts upon a pis- 
ton within the capsule, a return spring acting between 40 
the capsule and the body, and a second trigger operable 
when the drive member is in a forward position to move 
the abutment member from an engaged position in re- 
lation to the drive member to a disengaged position 
where the return spring can act to push the abutment 45 
member rearwardly via the capsule and its plunger, 
thereby retracting the needle. 

[0005] There are preferably removable means to 
shield the first trigger or to prevent it being accidentally 
operated when the device is primed. so 
[0006] The drive spring is conveniently a coil spring 
which when released shoots the drive member and cap- 
sule forwards, using the plunger, to project the needle 
and then eject the dose through the needle, the liquid 
contents of the capsule acting as a solid while the needle 55 
is penetrating. 

[0007] The drive member can be a cylinder open at 
both ends and with a rearwardly facing shoulder against 


which the drive spring acts, the other end of the drive 
spring reacting against the closed rear end of the barrel. 
[0008] The return spring is also conveniently a coil 
spring surrounding the capsule and offering little resist- 
ance to the drive spring. 

[0009] In one form the abutment member is free of the 
drive member and in its engaged position is peripherally 
held against a forward facing shoulder formation of the 
drive member. The second trigger actuation shifts the 
abutment member to the disengaged position, clear of 
the shoulder, where it is free to be pushed rearwardly 
through the drive member. This shift from the engaged 
to the disengaged position may be laterally of the barrel 
or rotational about the axis of the barrel. 
[0010] In another preferred form the abutment mem- 
ber is hinged to the drive member and in its engaged 
position is held across a passage through the drive 
member by a formation diametrically opposite the hinge 
co-operating with a detent on the barrel. The shift from 
the engaged to the disengaged position is by the second 
trigger releasing said formation from the detent, thereby 
allowing the abutment member to hinge back and clear 
the passage for the plunger. 

[001 1] Preferably the drive member and the abutment 
member are integrally moulded of plastics material. A 
thin web then forms the hinge and will allow diametral 
shift of the abutment member for the release of said for- 
mation from the detent. 

[0012] For a better understanding of the invention, 
one embodiment will now be described, by way of ex- 
ample, with reference to the accompanying drawings, 
in which: 

Figures 1 to 6 are axial sections of an injection de- 
vice in various stages from pre-use to post-use, 
Figure 7 is an exploded perspective view of an abut- 
ment member and related parts of the drive system 
of the device, 

Figure 8 is a detail of Figure 1 showing a trigger 
mechanism, 

Figure 9 shows two broken away perspective views 
of another injection device before use, 
Figure 10 is similar to Figure 9 but with the device 
as just used, 

Figure 11 is similar to Figure 9 but with the device 
after use, and 

Figure 12 shows two perspective views of a drive 
member of this other device. 

[0013] The device of Figures 1 to 8 has a generally 
cylindrical barrel 1 with a coned forward end 2 reducing 
to a mouth 3 which, in use, is pressed against the pa- 
tient's skin. The barrel contains a loaded capsule 4 with 
a needle 5 at its forward end initially covered by a sheath 
6. A cap 7 fits to the mouth 3 and has fingers 8 projecting 
inside the barrel by which the sheath can be removed 
in known manner. The capsule is supported and guided 
co-axially within the barrel by two bulkheads 9 and 10 
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through which it passes. A return spring 11, initially ex- 
tended, acts between the rear bulkhead 10 and an out- 
ward flange 12 at the rear end of the capsule 4. 
[0014] A piston 13 snugly fits into the rear of the cap- 
sule, being at the forward end of a plunger 14 whose 
rear end terminates at a disc 1 5. This lies within a shal- 
low cup 16 as best seen in Figure 7. In plan view its 
profile is that of two overlapping circles joined by parallel 
common tangents, and projecting radially from the tan- 
gent sides there are lugs 17. Initially, the disc 15 lies 
snugly up against one end of the cup 16. 
[0015] The drive mechanism includes a stepped cyl- 
inder 18 with an external rearwardly facing shoulder 
against which a coil spring 1 9 acts, the other end of this 
spring reacting against the closed end of the barrel 1. 
Initially, the cylinder 18 is held in the rearward position 
of Figure 1, with the spring 19 fully compressed, by a 
first trigger mechanism 20 shown in more detail in Figure 
8. The internal diameter of the cylinder 18 is slightly 
greater than the maximum span of the cup 16, and the 
cylinder bore is provided with two axially parallel 
grooves 21. At the forward end, these are widened to 
provide steps 22 on which the lugs 17 seat. The lugs 
can fit easily within the grooves 21 . Externally, the larger 
diameter portion of the cylinder 18 has means (not 
shown) for preventing its rotation as it travels down the 
barrel, such as one or more lugs engaged in axially par- 
allel grooves along the inside of the barrel. 
[001 6] The trigger mechanism 20 has a finger pad 23 
integral with the barrel 1, but deformable inwardly. It 
bears on the end of a notched finger 24 extending for- 
wardly and slightly outwardly from the shoulder of the 
cylinder 18. A lug 25 projecting in from the barrel just to 
the rear of the pad 23 engages in the notch and thereby 
holds the cylinder 1 8 back against the force of the spring 
1 9. Pressure on the pad 23 bends the finger 24 inwards 
to free it from the lug 25. 

[0017] There is a second trigger mechanism 26 at 
about the mid-length of the barrel 1 . This also has a fin- 
ger pad 27 integral with the barrel 1 and deformable in- 
wardly. It carries an inwardly projecting finger 28 which 
can cooperate with the cup 1 6 at the end of the forward 
stroke. 

[0018] The operation of the device is as follows, start- 
ing from Figure 1 . 

[0019] First, the cap 7 is removed, and this takes with 
it the sheath 6 to give the Figure 2 condition. The mouth 
3 is applied to the skin and the trigger mechanism 20 is 
pressed to release the drive cylinder 1 8. This thrusts the 
plunger 14 forwards, acting through the cup 16, and in 
particular through the lugs 17. The narrowness of the 
needle 5 means that the liquid in the capsule 4 has no 
rapid escape and so behaves as a solid. The capsule is 
thrust forward to the Figure 3 position with the needle 
fully projecting, and it is arrested by the spring 11 be- 
coming fully compressed. 

[0020] The spring 1 9 continues to expand and the pis- 
ton 1 3 is pushed forward to eject the dose. By the Figure 


4 

4 position, this is completed, and here the cup 16 has 
come opposite the second trigger mechanism 26. To 
withdraw the needle, the pad 27 is pressed for the finger 
28 to shift the cup 16 transversely of the barrel so that 

5 the disc 15 comes to rest at the opposite end from the 
one in which it was originally seated. At the same time, 
this takes the lugs 1 7 clear of the steps 22 and over the 
open ends of the grooves 21 in the cylinder 18. The re- 
turn spring 1 1 can now act and from the Figure 5 position 

10 the capsule 4 is thrust back to the Figure 6 position with 
the cup 16 travelling freely through the cylinder 18. 
There is nothing to hold it to the plunger, and it will fall 
away and remain loose within the coil spring 19. The 
needle is safe inside the barrel, and there is no way of 

15 firing it again. The device may therefore be safely thrown 
away. 

[0021] The injection device of Figures 9 to 12 is similar 
in many respects to the first embodiment and equivalent 
parts are correspondingly referenced, with the addition 
20 of 30. Thus the barrel is indicated by 31 and the main 
drive spring by 49. A full, detailed description will there- 
fore not be given. 

[0022] It differs primarily in the cylinder 48 and how 
the disc 45 is engaged by it and released to allow needle 
25 retraction. This modified cylinder 48 is best seen in Fig- 
ure 12. 

[0023] Externally, the cylinder 48 is of uniform diam- 
eter except for two diametrically opposed guide splines 
60 extending rearwardly over about two thirds of the 

30 length from the internally bevelled forward end 61 . Cir- 
cumferentially midway between these splines 60 there 
is an axially parallel slot 62 open to the forward end 61 
and of substantially the same length as the splines. At 
about its mid-length there are two opposed lugs 63 pro- 

35 jecting towards each other from the edges of the slot 62, 
and towards its closed end the slot narrows at opposed 
shoulders 64 which slant rearwardly from the exterior. 
[0024] Diametrically opposite the slot 62 there is a 
substantially larger cut-out portion 65, at least in circum- 

40 ferential extent, and this is open to the rear end of the 
cylinder 48 and terminates opposite the lugs 63. Central 
of the closed end of this cut-out 65 there is a rearward 
projection 66 to which a circular plate 67 is hinged by a 
thin web 68. The cylinder 48, plate 67 and web 68 are 

45 integrally moulded in plastics material, and the thinness 
of the web 68 allows it to act like a hinge. Figure 12 
shows the as-moulded condition, but the plate 67 can 
be swung through the cut-out 65 to be positioned as a 
barrier across the interior of the cylinder 48. A rectan- 

so gular radial projection 69 from the plate 67 is diametri- 
cally opposite the hinge web 68, and this projection has 
a square button 70 at its extremity projecting rearwardly 
when the plate forms a barrier. It is kept in this barrier 
position by the projection 69 bearing against the forward 

55 sides of the lugs 63, the flexible hinge web 68 allowing 
the plate 67 to be manipulated to enable the projection 
69 to pass forwardly of the lugs 63. 
[0025] The rear end of the cylinder 48 is internally en- 
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larged to form a locating shoulder 71 for the drive spring 
49, this location being assisted by a circumferential ar- 
ray of shallow triangular ribs 72. 
[0026] In use, the disc 45 initially bears against the 
barrier plate 67, the cylinder 48 being held back by the 5 
trigger 50 co-operating with the shoulders 64. The slant 
of those shoulders, the corresponding angle of the rear 
side of the lug 55 of the trigger 50, and the firmness of 
engagement between the lug 55 and the shoulder 64 
engendered by the fully compressed drive spring 49, en- 10 
sures that the retracted position is positively held. 
[0027] The trigger 50, when pressed, acts in a see- 
saw manner to move the lug 55 radially outwards. Upon 
release of the cylinder 48 the action is substantially as 
described above, with the plunger 44 being driven for- « 
wards by the barrier plate 67. 

[0028] When the injection is completed, the button 70 
registers with the finger 58 of the second trigger mech- 
anism 56. When that is actuated, the finger 58 presses 
on the button 70 and the hinge web 68 has sufficient 20 
length for the plate 67 to be shifted transversely in its 
own plane. This action pushes the projection 69 radially 
inside the lugs 63. But the button 70 is small enough to 
pass between them. It is also small enough to pass 
through the narrow end part of the slot 62 beyond the 25 
shoulders 64 while the outer end of the projection 69 
sweeps past those shoulders. So the plate 67 is free to 
hinge back, and this it does through the influence of the 
spring 41 acting via the empty capsule 34 and plunger 
44. The disc 45 brushes the plate aside and retraction 30 
is complete. 

[0029] In both embodiments, the device as shown is 
vulnerable to premature actuation of the main trigger. To 
prevent this the device may be provided with a rear end 
cover to shield the trigger, or there might be some lock- 35 
ing pin or tear-off tag to remove before the trigger can 
be actuated. 


Claims 

1 . A single-use injection device with a barrel-like body 
carrying a loaded capsule (4, 34) having a needle 
(5, 35) at its forward end and a spring drive system 
(18, 19, 48, 49) which, when released, drives the 
capsule forwards to project the needle from the 
body and eject a dose through the needle, and 
which thereafter can cause the capsule and needle 
to be retracted, wherein the spring drive system 
comprises a drive spring (19, 49), a hollow drive 
member (1 8, 48) acted upon by the drive spring and 
initially held in a rearward position by a first trigger 
(20, 50), an abutment member (16, 67) between the 
drive member and the rear end of a plunger(14, 44) 
whose forward end forms or acts upon a piston with- 
in the capsule, a return spring (11, 41) acting be- 
tween the capsule and the body, and a second trig- 
ger (26, 56) operable when the drive member is in 


a forward position to move the abutment member 
from an engaged position in relation to the drive 
member to a disengaged position where the return 
spring (11, 41) can act to push the abutment mem- 
ber (16, 67) rearwardly via the capsule and its 
plunger, thereby retracting the needle. 

2. A device as claimed in Claim 1 , wherein there are 
removable means to shield the first trigger (20, 50) 
or to prevent it being accidentally operated when 
the device is primed. 

3. A device as claimed in Claim 1 or 2, wherein the 
driver (19, 49) spring is a coil spring which when 
released shoots the drive member and capsule for- 
wards, using the plunger, to project the needle and 
then eject the dose through the needle, the liquid 
contents of the capsule acting as a solid while the 
needle is penetrating. 

4. A device as claimed in Claim 3, wherein the drive 
member (1 8, 48) is a cylinder open at both ends and 
with a rearwardly facing shoulder against which the 
drive spring acts, the other end of the drive spring 
reacting against the closed rear end of the barrel. 

5. A device as claimed in any preceding Claim, where- 
in the return spring (1 1 , 41 ) is a coil spring surround- 
ing the capsule and offering little resistance to the 
drive spring. 

6. Adevice as claimed in any preceding Claim, where- 
in the abutment member (1 6, 67) is free of the drive 
member and in its engaged position is peripherally 
held against a forward facing shoulder formation of 
the drive member, and wherein the second trigger 
actuation shifts the abutment member to the disen- 
gaged position, clear of the shoulder, where it is free 
to be pushed rearwardly through the drive member. 

7. A device as claimed in Claim 6, wherein the shift 
from the engaged to the disengaged position is lat- 
erally of the barrel. 

8. A device as claimed in Claim 6, wherein the shift 
from the engaged to the disengaged position is ro- 
tational about the axis of the barrel. 

9. A device as claimed in any one of Claims 1 to 5, 
wherein the abutment member is hinged to the drive 
member and in its engaged position is held across 
a passage through the drive member by a formation 
diametrically opposite the hinge co-operating with 
a detent on the barrel, and wherein the shift from 
the engaged to the disengaged position is by the 
second trigger releasing said formation from the de- 
tent, thereby allowing the abutment member to 
hinge back and clear the passage for the plunger. 
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10. A device as claimed in Claim 9, wherein the drive 
member and abutment member are integrally 
moulded of plastics material, with a thin web form- 
ing the hinge and allowing diametral shift of the 
abutment member for release of said formation s 
from the detent. 
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1. Injektionsvorrichtung zur einmaligen Verwendung 
mit einem hulsenartigen Kbrper, welchereine gela- 

dene Kapsel (4, 34) mit einer Nadel (5, 35) an deren 6. 
vorderen Ende tragt, und mit einer Federantriebs- 
vorrichtung (18, 19, 48, 49), welche, nach deren « 
Entriegelung, die Kapsel vorwarts antreibt, urn die 
Nadel aus dem Korper heraus ragen zu lassen und 
eine Dosis durch die Nadel auszustoften, und wel- 
che danach ein Ruckziehen der Kapsel und der Na- 
del bewirkt, wobei die Federantriebsvorrichtung fol- 20 
gendes umfasst, eine Antriebsfeder (19, 49), ein 
hohles Antriebselement (18, 48), auf welches die 
Antriebsfeder wirkt und welches anfanglich in einer 
ruckwartigen Position von einem ersten Ausloser 
(20, 50) gehalten ist, ein Anschlagelement (16, 67) 25 7. 
zwischen dem Antriebselement und dem hinteren 
Ende eines Druckstempels (14, 44), dessen vorde- 
res Ende einen Kolben innerhalb der Kapsel aus- 
bildet oder antreibt, eine Ruckholfeder (11,41 ), wel- 
che zwischen der Kapsel und dem Korper wirkt, und 30 8. 
einen zweiten Ausloser (26, 56), welcher betatigbar 
ist, wenn sich das Antriebselement in einer vorde- 
ren Position befindet, urn das Anschlagelement von 
einer Eingriffsposition relativ zum Antriebselement 
in eine Entriegelungsposition zu bewegen, bei der 35 9. 
die Ruckholfeder (11, 41) derart wirkt, dass diese 
das Anschlagelement (16, 67) ruckwarts uber die 
Kapsel und den Druckstempel driickt, wodurch die 
Nadel zuruckgezogen wird. 

2. Vorrichtung nach Anspruch 1, dadurch gekenn- 
zeichnet, dass Ibsbare Mittel zum Abschirmen des 
ersten Auslbsers (20, 50) oder zum Verhindern ei- 
ner versehentlichen Betatigung derselben, wenn 

die Vorrichtung scharf ist, vorgesehen sind. 45 

3. Vorrichtung nach Anspruch 1 oder 2, dadurch ge- 
kennzeichnet, dass die Antriebsfeder (1 9, 49) eine 
Schraubenfeder ist, welche nach Freigage das An- 10. 
triebselement und die Kapsel unter Verwendung so 

des Druckstempels vorwarts schieBt, urn die Nadel 
heraus ragen zu lassen und dann eine Dosis durch 
die Nadel auszustoBen, wobei der flussige Inhalt 
der Kapsel als Festkbrper wirkt, wenn die Nadel ein- 
dringt. 55 

4. Vorrichtung nach Anspruch 3, dadurch gekenn- 
zeichnet, dass das Antriebselement (1 8, 48) ein an 


beiden Seiten offener Zylinder ist, welcher eine 
nach hinten gerichtete Schulteraufweist, gegen die 
die Antriebsfeder wirkt, wobei sich das andere Ende 
der Antriebsfeder an dem geschlossenen hinteren 
Ende der Hulse abstutzt. 

Vorrichtung nach einem der vorhergehenden An- 
spruche, dadurch gekennzeichnet, dass die 
Ruckholfeder (1 1 , 41 ) eine Schraubenfeder ist, wel- 
che die Kapsel umgibt und der Antriebsfeder wenig 
Widerstand entgegen setzt. 

Vorrichtung nach einem der vorhergehenden An- 
spruche, dadurch gekennzeichnet, dass das An- 
schlagelement (16, 67) bezuglich des Antriebsele- 
mentes frei ist und in seiner Eingriffsposition am 
Umfang gegen eine nach vorne gerichtete Schul- 
terformation des Antriebselementes gehalten ist, 
und wobei eine Betatigung des zweiten Auslbsers 
das Anschlagelement in die entriegelte Position be- 
abstandet von der Schulter verschiebt, in der dieses 
frei ruckwarts von dem Antriebselement schiebbar 
ist. 

Vorrichtung nach Anspruch 6, dadurch gekenn- 
zeichnet, dass das Verschieben von der Eingriffs- 
position in die entriegelte Position seitlich von der 
Hulse erfolgt. 

Vorrichtung nach Anspruch 6, dadurch gekenn- 
zeichnet, dass das Verschieben von der Eingriffs- 
position in die entriegelte Position als Drehung urn 
die Achse der Hulse erfolgt. 

Vorrichtung nach einem der Anspruche 1 bis 5, da- 
durch gekennzeichnet, dass das Anschlagele- 
ment mit dem Antriebselement gelenkig verbunden 
ist und in der Eingriffsposition quer uber einen 
Durchgang durch das Antriebselement von einem 
Gebilde diametral gegenuber dem Gelenk, welches 
mit einem Arretierungsmittel der Hulse zusammen 
wirkt, gehalten ist, und wobei das Verschieben von 
der Eingriffsposition in die entriegelte Position 
durch den zweiten Ausloser erfolgt, welcher das 
Gebilde von dem Arretierungsmittel lost, wodurch 
das Anschlagelement zuruckschwenkt und den 
Durchgang fur den Druckstempel frei gibt. 

Vorrichtung nach Anspruch 9, dadurch gekenn- 
zeichnet, dass das Antriebselement und das An- 
schlagelement einstuckig aus einem Kunststoff- 
werkstoff mit einem dunnen Netz, welches das Ge- 
lenk ausbildet und eine diametrale Verschiebung 
des Anschlagelementes zum Lbsen des Gebildes 
von dem Arretierungsmittel ermbglicht, geformt 
sind. 
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Revendications 

1. Dispositif d'injection a un seul usage, presentant un 
corps en forme de cylindre portant une capsule 
chargee (4, 34) ayant une aiguille (5, 35) a son ex- 5 
tremite avant et un systeme d'entrainement par res- 
sort (1 8, 1 9, 48, 49), lequel , une fois libere, entraine 

la capsule vers I'avant afin de projeter I'aiguille a 
partir du corps et d'ejecter une dose a travers 
I'aiguille, et qui, par la suite, peut amener la capsule 10 
et I' aiguille a se retracter, le systeme d'entraine- 
ment par ressort comprenant un ressort d'entraine- 
ment (19, 49), un element d'entrainement creux 
(18, 48) sur lequel agit le ressort d'entramement et 
qui est initialement maintenu dans une position vers « 
I'arriere par un premier declencheur (20, 50), un ele- 
ment de butee (16, 67) entre I'element d'entraine- 
ment et I'extremite arriere d'un plongeur (14, 44) 
dont I'extremite avant forme ou agit sur un piston a 
I'interieur de la capsule, un ressort de rappel (11, 20 
41) agissant entre la capsule et le corps, et un se- 
cond declencheur (26, 56) actionnable lorsque I'ele- 
ment d'entrainement est dans une position avant 
pour deplacer I'element de butee d'une position en- 
gagee en relation avec I'element d'entrainement a 25 
une position desengagee ou le ressort de rappel 
(11, 41) peut agir pour pousser I'element de butee 
(16, 67) vers I'arriere par I'intermediaire de la cap- 
sule et de son plongeur, permettant ainsi de retrac- 
ter I'aiguille. 30 

2. Dispositif selon la revendication 1, dans lequel il y 
a des moyens amovibles pour proteger le premier 
declencheur (20, 50) ou pour I'empecher d'etre ac- 
tionne accidentellement lorsque le dispositif est 35 
amorce. 

3. Dispositif selon I'une des revendications 1 ou 2, 
dans lequel le ressort d'entrainement (19, 59) est 

un ressort helicoidal, lequel, une fois libere, fait jaillir 40 
I'element d'entrainement et la capsule vers I'avant, 
a I'aide du plongeur, pour projeter I'aiguille et ensui- 
te ejecter la dose a travers I'aiguille, le contenu li- 
quide de la capsule agissant en tant que solide alors 
que I'aiguille est en cours de penetration. 45 

4. Dispositif selon la revendication 3, dans lequel I'ele- 
ment d'entrainement (18, 48) est un cylindre ouvert 
a ses deux extremites et avec un epaulement tour- 

ne vers I'arriere contre lequel agit le ressort d'en- so 
trainement, I'autre extremite du ressort d'entraine- 
ment reagissant contre I'extremite arriere ferme du 
cylindre. 

5. Dispositif selon I'une quelconque des revendica- 55 
tions precedentes, dans lequel le ressort de rappel 
(11, 41) est un ressort helicoidal entourant la cap- 
sule et offrant une faible resistance au ressort d'en- 


trainement. 

6. Dispositif selon I'une quelconque des revendica- 
tions precedentes, dans lequel I'element de butee 
(16, 67) est degage de I'element d'entrainement et 
dans sa position engagee est maintenu peripheri- 
quement contre une formation d'epaulement tour- 
nee vers I'avant de I'element d'entrainement, et 
dans lequel I'actionnement du second declencheur 
deplace I'element de butee jusqu'a la position de- 
sengagee, degagee de I'epaulement, oil il est libre 
d'etre pousse vers I'arriere a travers I'element d'en- 
trainement. 

7. Dispositif selon la revendication 6, dans lequel le 
deplacement de la position engagee a la position 
desengagee est un deplacement lateral selon I'axe 
du cylindre. 

8. Dispositif selon la revendication 6, dans lequel le 
deplacement de la position engagee a la position 
desengagee est un deplacement en rotation autour 
de I'axe du cylindre. 

9. Dispositif selon I'une quelconque des revendica- 
tions 1 a 5, dans lequel I'element de butee est arti- 
cule a I'element d'entrainement et dans sa position 
engagee est maintenu contre un passage a travers 
I'element d'entrainement par une formation diame- 
tralement opposee a I'articulation cooperant avec 
un arret sur le cylindre, et dans lequel le deplace- 
ment de la position engagee a la position desenga- 
gee est par le second declencheur liberant ladite 
formation a partir de I'arret, permettant ainsi a I'ele- 
ment de butee de rebasculer et de degager le pas- 
sage pour le plongeur. 

10. Dispositif selon la revendication 9, dans lequel I'ele- 
ment d'entrainement et I'element de butee sont 
moules d'un seul tenant en une matiere plastique, 
avec un voile mince formant I'articulation et permet- 
tant un deplacement diametral de I'element de bu- 
tee en vue de la liberation de ladite formation a partir 
de I'arret. 
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Fig. 3 
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Fig. 6 
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Fig. 8 
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Fig. 9(a) 
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